Abstract--Current control strategy is the key to an active power filter's compensation effects. An novel optimal hysteresis current controller with variable-band is presented. This paper discusses the principle of hysteresis current control, the way to realize variable-band optimal control, and gives a optimal control law generated from simulation. Simulation effects show that dynamic behavior of the controller is better than controller with no optimal control .The simulation results of also verify that the controller is superior to controller with fixed-band hysteresis . converters has a time-delay link which can not be simply regarded as first-order or second order system at high frequency occasions. To obtain good dynamic behavior, optimal control for PWM converters is necessary.
I INTRODUCTION
Active power filter (APF) is widely used to mitigate power system harmonics and compensate reactive power.
Current control strategy selection is the key to an APF. Now power electronic switches are usually controlled by the PWM switching signal which is generated by microprocessor or digital signal processor (DSP) according to different algorithms [1, 2 ] .Hysteresis current control method is widely applied in the APF for its high precision, good stability and fast response. Unfortunately, Hysteresis with fixed-band would cause unsatisfactory compensation effects at zero-crossing point and a wide range of switching frequency. Paper [3] has described the connection between time delay and stability , but not
Optimized PWM converters to the APF.A novel hybrid control scheme based on the variable-band digital hysteresis control and repetitive control is proposed in Paper [4] ,but it has not pointed out the foundation of variable-band. In fact, transfer function of PWM converters has a time-delay link which can not be simply regarded as first-order or second order system at high frequency occasions. To obtain good dynamic behavior, optimal control for PWM converters is necessary. Added by processing time, transfer function of converters can be expressed as: 
Where,
If open-loop transfer function of system meets formula (6), the system would have no static displacement error. With the help of computer, optimal control law can be got if the simulation model meets index formula (7): 
Where, s τ is time of transition process and ( ) e t is error of system.
The general formula of state-feedback coefficient by comparing all orders is shown as:
Where , 0m
ω stands for optimal scale. General formula of infinite-dimension state feedback is expressed as formula (8) when expression of state feedback is replaced by the time-delay factor. 
The corresponding open-loop transfer function of infinite-dimension state feedback is described as:
Optimal scale is obtained when formula (9) Then optimal design of system can be simplified by consulting Tab.2 and formula (4). The Fig.4 and Fig.5 show that the controller has relatively stable switching frequency, good dynamic performance when it is used to trace signal. Fig.6 and Fig.7 show that the optimal controller is superior to the PID controller in harmonics suppression.
